Novelty discrimination refers to the ability to decide whether information is new or has been previously encountered. Recent functional neuroimaging work has demonstrated that the hippocampus plays an important function in novelty discrimination. In the study described here, we explored the idea that novelty discrimination does not depend on the hippocampus alone but involves large-scale functional neural networks consisting of spatially remote brain regions. We measured blood flow with positron emission tomography (PET) while subjects semantically encoded visually and auditorily presented situationally novel and familiar words. Following each PET scan, subjects' memory was tested with a standard yes/no recognition test. Blood flow data were analyzed with the covariance-based seed partial least squares (PLS) method. Behaviorally, subjects' recognition performance was higher for novel than familiar words. Neurally, two large-scale functional networks involving the same region of the hippocampus were identified which showed coherent activity either during the encoding of situationally novel (but not familiar) items or situationally familiar (but not novel) items. These findings indicate that different neural networks are active in the processing of situationally novel and familiar information. The observation that the hippocampus participates in both networks supports the principle of neural context.
Introduction
Among the many achievements of organisms is the ability to discriminate between novel and familiar stimuli. Novelty/familiarity discrimination (also known as novelty detection, or novelty assessment) is useful for the organism in a variety of situations, can take a number of specific forms, and can serve several functions (see reviews by [1] [2] [3] [4] ). The hippocampal system has been found to be critically involved in many tasks involving neural novelty/familiarity (henceforth just 'novelty') discrimination [1, 2, [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . In this report, we describe a positron emission tomography (PET) study whose purpose was to explore the idea that novelty discrimination does not depend on the hippocampal system alone but is subserved by large-scale neuronal networks which include but go beyond the hippocampal system.
Earlier work suggested that novelty discrimination is a component of the process of encoding incoming information for long-term memory storage [19, 20] . Regional cerebral blood flow (rCBF), measured during a yes/no recognition * Corresponding author. Tel.: +1-416-785-2500x3595; fax: +1-416-785-2862.
E-mail address: reza@psych.utoronto.ca (R. Habib). memory test, was higher for novel than for familiar items at a number of sites in the extended limbic system. Other research has corroborated the general thrust of these early findings [7, 9, 15, 17, 18] , and has extended the novelty assessment networks to other cerebral regions beyond the limbic system, including a number of anterior and posterior neocortical sites [11, 12, 19] . We proposed a specific relation between novelty assessment and memory encoding in the form of a novelty encoding hypothesis. According to this hypothesis, the novelty of incoming information co-determines the extent to which such information is encoded for long-term memory storage: the greater the novelty, the greater the probability of encoding [20] . Since then, the novelty encoding hypothesis has received empirical support from two sources. First, purely behavioral studies have shown that under conditions in which all other possibly relevant variables are held constant, recognition memory is better for novel than familiar information [21, 22] (see also [23] ). Second, functional neuroimaging studies have identified brain regions whose activity at encoding (i) is correlated with novelty, and (ii) predicts subsequent retrieval of the encoded material [12] . The present study was designed to extend our previous experiment in two ways. First, the novelty/familiarity independent variable has typically been confounded with the task 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 2 ) 0 0 1 6 0 -4
